Process and apparatus for producing cigarette packs 


Description 


The invention relates to a process for producing packs with an 
outer wrapper made of film, in particular hinge-lid boxes for 
cigarettes, a film blank which is folded around the pack having 
folding tabs which are connected to one another by thermal 
sealing. The invention also relates to an apparatus for 
carrying out the process. 

Cigarette packs, in particular hinge-lid boxes, are usually 
constructed such that an outer wrapper made of film encloses 
the pack. Folding tabs of the outer wrapper, in the region of a 
narrow side wall and in the region of the end wall and base 
wall, are connected to one another by thermal sealing. 

The quality, namely the outer appearance, of cigarette packs 
has to meet ever more stringent requirements. This also applies 
to the outer wrapper of the cigarette pack, in particular 
hi nge-1 i d box . 

Accordingly, the object of the invention is to propose 
measures, for the treatment of the pack provided with an outer 
wrapper made of film, which improve the outer appearance of the 
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outer wrapper, in particular in the case of hinge-lid boxes for 
ci garettes . 

In order to achieve this object, the process according to the 
5 invention is characterized by the following features: 


a) during the production of packs of the hinge-lid type, 
said packs are transported in a plurality of, in 
particular two, pack rows arranged one above the other 

10 along a straight conveying path for the purpose of 

sealing laterally directed folds in the region of end 
wal 1 and base wal 1 , 

b) following the sealing of the end walls and base walls, 
15 the cyclically transported pack rows are subjected to 

heat treatment in the vicinity of the conveying path, 
preferably (only) in the region of the upward-facing 
front sides of the packs, 


20 According to the process of the invention, the thermal sealing 
of folding tabs and a shrinkage process are thus carried out in 
successive steps in the region of a straight conveying path. 
The shrinkage process is preferably carried out such that heat 
for shrinking is applied merely to the upwardly directed front 

25 sides of the packs or film. 

In the case of the apparatus according to the invention, the 
packs are conveyed, preferably d i scon t i nuous 1 y , through the 
sealing station and the following shrinking station in two pack 

30 rows located one above the other. In this case, the upwardly 
directed front sides of the packs are subjected to heat 
treatment by way of the abutment of heating plates. According 
to the invention, the top pack row is raised slightly in the 
region of the shrinking station, with the result that a heating 

35 element, in particular a heating plate, can act in the region 
of the bottom pack row. 

A further special feature of the invention is the design of the 
heating plates such that a very rapid, effective change in the 
40 heating temperature is made possible. As a result, the heating 
and/or shrinking station can be quickly adapted to different 
operating states of the packaging machine, in particular to 
different conveying speeds. 

FOC636D.doc 



Further features of the process according to the invention and 
of the apparatus according to the invention are explained in 
more detail hereinbelow with reference to the drawings, in 
wh i ch : 

Figure 1 shows a schematic side view of a (film-) packaging 
machine, 

Figure 2 shows, on an enlarged scale and partially in 
vertical section, a side view of the region of a sealing and 
shrinking station of the packaging machine, 

Figure 3 shows a plan view of the region of the sealing and 
shrinking station , 

Figure 4 shows a cross section through the shrinking station 
from Figure 3 along section plane IV-IV, 

Figure 5 shows, on an enlarged scale, a detail from Figure 4 
with elements in different positions relative to one another, 

Figure 6 shows likewise a cross section through the shrinking 
station with movable elements in yet different positions 
relative to one another. 

Figure 7 shows, on an enlarged scale, a detail of a shrinking 
and/or heating plate in vertical section, and 

Figure 8 shows a horizontal section of the detail according 
to Figure 7 along section plane VIII-VIII. 

The exemplary embodiment illustrated in the drawings concerns 
the handling of cuboidal packs 10, namely hinge-lid boxes 
(hinge-lid packs) for cigarettes. This type of pack comprises a 
(bottom) box part 11 and a lid 12 connected thereto. The pack 
is enclosed by an outer wrapper 13 made of film. The latter is 
folded such that in particular envelope-design folding tabs are 
produced in the region of the end wall 14 and base wall 15, 
said folding tabs partially overlapping one another and being 
connected to one another by thermal sealing. 
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The outer wrapper 13 or blank for forming the same is prepared 
in a film-packaging machine according to Figure 1 - a so-called 
cello - and is positioned around the otherwise finished pack 
10. For this purpose, the blanks of the outer wrapper 13 are 
5 severed from a film web in the region of a blank subassembly 17 
and are fed to the packs 10, which are transported in a 
horizontal plane. A folding turret 18 folds the outer wrapper 
13 around the pack 10. In the region of a horizontal pack path, 
the packs 10 leave the folding turret 18- The packs 10 which 
10 have been completed with regard to the outer wrapper 13 are 
transferred to a vertical conveyor 20, which feeds the packs 
10, arranged one above the other, to a push-off path 21. 

In the region of said push-off path 21, a multilayered 
H 15 formation of the packs 10 is formed, in the present example 
cS with two pack rows 22, 23 one above the other. For this 

^ purpose, the packs 10 are pushed off cyclically in pairs from 

the upright grouping by a pusher 24. 

'-3 20 As seen in the conveying direction of the packs 10, first of 
all a sealing station 25 and then a shrinking station 26 are 
a formed in the region of the push-off path 21. Accordingly, the 

H packs 10 or the pack rows 22, 23 are first of all subjected to 

i2 sealing treatment in the region of the end wall 14 and base 

f3 25 wall 15 and then to shrinkage treatment, both treatments 
involving heat being fed. 

In the region of the push-off path 21, the pack rows 22, 23 
rest on a track plate 27 extending in the longitudinal 

30 direction. The latter is considerably narrower than the 
dimension or height of the packs 10, which are oriented in the 
transverse direction. In the case of the exemplary embodiment 
illustrated, the apparatus is set up for double-path operation, 
that is to say with two parallel conveying paths 28, 29 one 

35 beside the other. Said two conveying paths are of largely 
corresponding design in the region of the push-off path 21. The 
elements assigned to the conveying paths 28, 29 operate 
cyclically and at the same time for the two conveying paths 28, 
29. 


The first region, as seen in the conveying direction, of the 
push-off path 21 is the sealing station 25. In this region, 
sealing elements, namely lateral sealing jaws 30, 31, are 


40 
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positioned on both sides of the pack rows 22, 23, said elements 
being directed towards the facing end walls 14 and base walls 
15 of the packs 10. The sealing jaws 30, 31 can preferably be 
moved transversely to the conveying direction of the packs 10 
5 such that the sealing jaws 30, 31 are drawn back during a 
conveying cycle of the packs 10 and butt against the end wall 
14 and base wall 15 during a standstill phase of the packs 10, 
heat being transmitted for the purpose of sealing the folding 
tabs in the process. 

10 

In the region of the shrinking station 26, heat is transmitted 
to the large-surface-area sides of the packs 10. In the present 
case, the shrinking station 26 is set up such that heat is 
transmitted only to the upwardly directed front sides of the 

15 packs 10. For this purpose, the shrinking station 26 has sheet- 
like heating elements, namely a top heating plate 32 and a 
bottom heating plate 33. The heat is transmitted by the heating 
plates 32, 33 butting against the top sides (front sides) of 
the packs 10, A special feature is that the bottom heating 

20 plate 33 is positioned in the region between the pack rows 22, 
23. For this purpose, the packs 10 of the top pack row 22 are 
raised in the region of the heating plates 32, 33, with the 
result that the packs are conveyed above the bottom heating 
plate 33. Each heating plate 32, 33 comprises a (top) carrying 

25 plate 34, 35 and a sheet-like heating element 36, 37 provided 
on the underside of the same in each case. The heating 
elements, in this case, are electrical resistance-heating means 
which are supplied with power via lines 38, 39. During 
transportation of the packs 10, the heating plates 32, 33 are 

30 raised from the associated packs 10; during the heating and/or 
shrinking phase, the relevant heating plates 32, 33 and the 
heating elements 36, 37 thereof butt against the top side of 
the packs 10. 

35 The packs 10 are moved on, by the cyclic advancement, by in 
each case one conveying cycle corresponding to the dimension of 
the packs 10. The bottom or central heating plate 33 is 
provided with an inclined run-on surface 40 which makes it 
easier for the packs 10 of the top pack row 22 to be pushed 

40 onto the bottom heating plate 33. In order to ensure correct 
advancement of the packs, the latter, in a region in front of 
the shrinking station 26, are subjected to loading by an 
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elastic holding-down means 41 comprising a plurality of brushes 
42. 

In order for the packs 10 to be pushed onto the bottom heating 
plate 33 during the advancement, the pack 10 which is located 
in each case in a position in front of the heating plate 33 is 
displaced in the transverse direction onto a laterally arranged 
ramp 43, which is of wedge-like design in the conveying 
direction. The relevant pack 10 is displaced in the transverse 
direction out of the top pack row 22 by a transverse pusher 44 
and then, during further transportation in the offset position, 
passes onto the laterally arranged ramp 43. This makes it 
easier for the packs to be pushed onto the heating plate 33. A 
side guide 45 is designed such that, during further 
transportation, the pack 10 resting first of all with a front 
region on the heating plate 33, on the one hand, passes in its 
entirety onto the heating plate 33 and, at the same time, is 
moved back in the transverse direction into the starting 
position, that is to say aligned within the pack row 22. The 
pack rows 22, 23 are also retained in a precise relative 
position on the opposite side by side guides 46. In order to 
facilitate the pushing-on action, the bottom heating plate 33 
is provided, in plan view, with an obliquely running edge 47 as 
an initial boundary of the run-on surface 40. Following the 
heating and/or the shrinking operation, the packs 10 of the top 
pack row 22 run downwards, via a likewise obliquely directed 
end surface 48 of the heating plate 33, until they butt against 
the respectively associated pack 10 of the bottom pack row 23. 

The heating plates 32, 33 can be moved up and down by a 
specific actuating mechanism. The latter acts on the top 
heating plate 32 which, for its part, transmits the movements 
to the bottom heating plate 33. By virtue of the mobility of 
heating plates 32, 33 in the upward direction, a smooth, 
frictionless feeding of the pack rows 22, 23 is possible in 
each case. 

For this purpose, the heating plates 32, 33 are subjected to 
loading by springs. The top heating plate 32 has (four) 
compression springs 49. These are supported, on the one hand, 
on the top side of the heating plate 32 and, on the other hand, 
on a supporting plate 50. The latter is arranged in a fixed 
manner. The compression springs 49 are prestressed such that, 
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when relieved of loading, the heating plate 32 is pressed 
downwards by the compression springs 49 until it butts against 
the pack 10 (Figure 6, on the left). For the purpose of raising 
the heating plate 32, the latter is moved upwards and raised 
5 from the pack 10 with the compression springs 49 being 
compressed (Figure 6, on the right). 

The bottom heating plate 33 is actuated by two groups of in 
each case a plurality of (four) springs. Top lowering springs 

10 51 are supported at the top on an extension of the top heating 
plate 32, on the one hand, and on the top side of the bottom 
heating plate 33, on the other hand. During lowering of the top 
heating plate 32, pressure is thus transmitted to the bottom 
heating plate 33 via the lowering springs 51, with the result 

15 that said heating plate is correspondingly lowered until it 
butts against the pack 10, During the upward movement of the 
top heating plate 32, the lowering springs 51 are relieved of 
stressing (Figure 6, on the right). The bottom heating plate 33 
is raised by lifting springs 52 which are supported, on the one 

20 hand, on the underside of the bottom heating plate 33 and, on 
the other hand, on a fixed bearing, in the present case in a 
recess of the side guides 45, 46. The lifting springs 52 are 
compressed during the downward movement of the heating plates 
32, 33. During the upward movement, that is to say relief from 

25 loading, said lifting springs 52 raise the bottom heating plate 
33 from the bottom pack 10 (Figure 6, on the right). 

Transversely movable actuating levers 53, 54 are provided as 
actuating element. By virtue of transverse movement, they 

30 transmit the actuating forces to the heating plates, in the 
present case to the top heating plate. The arrangement here is 
such that, as described, the top heating plate is moved upwards 
by the actuating levers 53, 54 for the purpose of releasing the 
packs 10. For this purpose, a transversely directed leg 55 of 

35 the actuating levers 53, 54 is provided with a wedge surface 
56. During transverse movement of the actuating levers 53, 54, 
said wedge surface transmits a lifting force to the top heating 
plate 32. For this purpose, a supporting roller 57 is connected 
to the top heating plate 32 in the region of the actuating 

40 levers 53, 54, said supporting roller, in turn, being fastened 
on the heating plate 32 via a web 58. The supporting roller 57 
runs on the wedge surface 56- The arrangement is such that, as 
the actuating levers 53, 54 move sideways away from the packs, 




the supporting rollers 57 and thus the heating plate 32 are 
raised. 

The (four) actuating levers 53, 54 are actuated by connecting 
5 rods 59, 60. These are directed horizontally and can be moved 
back and forth by an actuating element (not shown). If the 
apparatus is of double-path configuration, in each case two 
corresponding actuating levers 53 are connected to the 
associated connecting rod 59 and the other actuating levers 54 
10 are connected to the other connecting rod 60, located 
therebeneath • The connecting rods 59, 60 are guided, via slide 
bearings 61, through those actuating levers 53, 54 which are 
not actuated, that is to say displaced, by the relevant 
connecting rod 59, 60. 

15 

The movements are coordinated with one another such that the 
transverse pusher 44 is connected to one of the actuating 
levers 53, that is to say is actuated by the same. Furthermore, 
the holding-down means is connected to the supporting plate 50 
20 and is thus likewise fixed. 

For the supply of the heating elements 36, 37, the electric 
lines 38, 39 lead to connection lines 62, 63 which are routed 
above and beneath the conveying paths 28, 29. 

25 

In the case of the present exemplary embodiment, the top 
heating plates 32 can be raised for cleaning and maintenance 
purposes. For this purpose, the top heating plates 32 of the 
two conveying paths 28, 29 are connected to a transversely 

30 directed lifting arm 64. The latter is designed as a single- 
armed lever and can be pivoted about a bearing 65. A freely 
projecting handle 66 is arranged on the opposite side. By 
virtue of appropriate activation, the lifting arm 64 can be 
moved upwards into an oblique position (dashed position in 

35 Figure 4). The important structural parts at the top of the 
heating plate 32, including the holding-down means 41, are 
connected to the lifting arm 64. The lifting arm 64 can be 
connected to a connecting leg 67 of a firmly anchored 
crossmember 68 running beneath the conveying paths 28, 29. 

40 

The correct movement of the packs 10 as they are pushed off 
from the bottom heating plate 33 is ensured by an obliquely 
directed and/or arcuate guide shoe 69. 
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heat>ia^ elements, namely of the heating plates 32, 33 (Figures 
7 and sTXThe carrying plates 34, 35 have a recess 70 which is 
5 enclosed by'^border and is open in the downward direction in 
each case. In B^ach case one sheet-like heating element 71 is 
positioned in sai aN(;ecess , with the result that, in the case of 
the present example, s-a^d heating element acts in the downward 
direction, that is to s^i^it acts on a pack 10 positioned 
10 -""^g^rr e - ath Lhe h e a L i ii y ^ I emenx: 

In the downward direction, or on the side directed towards the 
pack 10, the heating element 71 has a metal plate 72, in 
particular made of steel. The metal plate 72 is of 

15 comparatively thin design, namely with a thickness of, for 
example, 0.5 mm, with the result that quick heat transmission 
is ensured. Heating elements are positioned on the inside of 
the metal plate 72, or on that side of said plate which is 
directed away from the pack 10. Said heating elements are 

20 constituted by an electrical heating wire 73 which is 
positioned in loops, for example in meandering form. The 
heating wire is connected to a power source via the lines 38, 
39. The heating wire 73 produces the necessary heating 
temperature in a surface region. 


The heating wire 73 is embedded or positioned between layers 
made of suitable material, namely between a bottom mat 74 and a 
top mat 75- These mats 74, 75 consist of suitable material, in 
particular silicone with fibre and/or fabric reinforcement. The 
30 mats 74, 75 are suitable for the heat transmission. 

Arranged above the mat 75, or on the side which is directed 
away from the heating wire 73, is a temperature sensor 76 which 
is covered and/or insulated from the carrying plate 34, 35 by a 
35 further mat 77. With the aid of the temperature sensor 76, it 
is possible to determine the temperature present in the region 
of the heating plate 32, 33 and then to change said temperature 
if appropriate. The temperature sensor 76 is connected to a 
suitable control unit via a line 78. 


The metal plate' 72, the heating wire 73 and the mats 74, 75 
and, if appropriate, the temperature sensor 76 and the mat 77 
form a cohesive unit. The individual layers are connected to 


£3 25 
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one another, to be precise, in particular, by the silicone and 
metal layers being adhesively bonded or vulcanized to one 
another. Said unit is positioned in the recess 70 and anchored 
there by way of a suitable compound, in particular by way of an 
5 embedding compound 79 made of silicone. 

Using a heating element 71 designed in this way and/or 
corresponding heating plates 32, 33, quick, immediate 
adaptation of the effective heating temperature to certain 

10 operating states is possible since the thin, virtually foil- 
like metal plate 72 transmits the temperature virtually without 
delay. As a result, in the case of an "immediate stop" of the 
machine with a continuing run of approximately three packs, the 
outer wrapper does not burn because the heating plates 32, 33, 

15 by virtue of connection to a central control unit, are switched 
off right away and are also cooled immediately by the incoming 
packs . 

Adaptation to the operating states of the machine is such that, 
20 during a standstill, a temperature of 80''C and, at a maximum 
conveying speed of, for example, 365 packs per minute, a 
temperature of 135°C is produced, with correspondingly lower 
temperatures for lower production capacities. 

25 Alternatively, it is also possible for the apparatus to be 
designed such that the two large-surface-area sides of the 
packs 10, that is to say the front side and rear side, are 
subjected to the action of heat. In this case, the bottom 
heating plate 33 is to be designed such that a heating element 

30 is arranged on the top side as well. 
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